Objective: To examine the nutritional implications of the interactions taking place between patients and care providers during mealtimes in hospital settings. Specifically, we tested research propositions that the amount and nature of interpersonal behaviours exchanged between patients and providers impact patients' food intake. These propositions were derived from prior evidence of social influences on eating behaviour and a well-established framework that identifies two fundamental modalities of human interaction: striving for mastery and power (agency) and efforts to promote union with others (communion). Design: In a within-subject naturalistic study, participants were observed on multiple meals (n ¼ 1477, 46.2 meals/participant on average), during which participants' and providers' agency-and communion-related behaviours and patients' protein and energy intake were recorded. Meal-level frequency and complementarity of patients' and providers' behaviours were computed to test research propositions. Setting: Dining room of a geriatric rehabilitation unit. Subjects: Thirty-two elderly patients (21 females, mean age:78.8, 95% CI: 76.4, 81.1). Results: Meal-level frequency of patient-provider exchanges (P ¼ 0.016) and patients' agency-related behaviours (P ¼ 0.029), as well as mutual reciprocation of patients' and providers' communion-related behaviours (P ¼ 0.015) on a given meal were positively linked to protein intake. Higher energy intake was found during meals where patients expressed more agency-related behaviours (P ¼ 0.029). Conclusion: Results present evidence that the amount and nature of patient-provider interpersonal exchanges on a given meal influence the nutritional quality of food intake in hospitalized elderly. They provide insights into how to improve the design and delivery of routine care to this malnutrition-prone population.
Introduction
Reduced dietary intake in the hospitalized elderly is considered a critical risk factor for protein-energy malnutrition (Morley and Silver, 1995; Incalzi et al., 1996; Sullivan et al., 1999; Barton et al., 2000; Kondrup et al., 2002) , a condition associated with adverse clinical outcomes (Potter et al., 1995; Chima et al., 1997; Compan et al., 1999; Thomas et al., 2002; Crogan and Pasvogel, 2003; Visvanathan et al., 2004) . Ensuring adequate food intake in institutions is contingent on a number of organizational factors (Paquet et al., 2003) . However, current scientific knowledge on the clinical efficacy of specific organizational factors such as the human component of routine care at mealtimes is still limited. In an attempt to fill the above gap, we herein examine the potential relationship between elderly patients' food intake and mealtime patient-provider exchanges, as well as various interpersonal dimensions underlying the relationship.
The expected impact of social exchanges on patients' intake is partly derived from robust evidence that the presence of others during meals has a positive impact on the food intake of free-living (including elderly) and hospitalized individuals (Clenenden et al., 1994; de Castro, 2002; Edwards and Hartwell, 2004) . This social facilitation of intake has been explained by either the mere presence of others (Clenenden et al., 1994) or the number of individuals present during mealtimes (de Castro and de Castro, 1989; de Castro and Brewer, 1992) , which suggests that the number of interactions rather than the number of individuals itself is at the source of the effect. It is therefore reasonable to expect that the amount of interpersonal behaviours exchanged between patients and providers in the context of meals offered in hospital settings could impact patients' food intake.
The social facilitation effect has been shown to vary with the nature of the relationship existing between individuals interacting, with the effect being stronger for interactions with family members and friends than with co-workers and strangers (Clenenden et al., 1994; de Castro, 1994) . These differences are likely driven by the nature of the interactions taking place within each relationship. Evidence indeed exists that these different types of relationships have interactions that vary along two dimensions known to capture fundamental modalities of human interaction (Moskowitz, 1994; Moskowitz et al., 1994) . The first dimension, agency, reflects one's striving for mastery and power, with 'agentic' behaviours being represented by frequent dominant and infrequent submissive behaviour, whereas the second dimension, communion, reflects efforts to promote intimacy and union with others, with 'communal' behaviours being characterized by frequent agreeable and infrequent quarrelsome acts (Wiggins, 1991; Wagner et al., 1995) . In addition to differences in behavioural patterns across specific types of relationships, behavioural variations have also been observed over repeated occasions within a given type of relationship, with variations arising in either the amount of exchanged communal and agentic behaviours (Moskowitz, 1994) or the extent to which these behaviours complement each other (Kiesler, 1983) . In the context of routine care surrounding patients' meals, it is reasonable to expect that fluctuations in agentic and communal behaviours exchanged between patients and providers may lead to variations in food intake.
In the present paper, we propose that fluctuations in both the degree and nature of patients-providers interactions may impact elderly patients' intake. These propositions are examined by assessing, over repeated meals, elderly patients' food intake at mealtimes and its relationship with concurrent patient-provider exchanges in terms of mere amount of interactions, as well as their nature, assessed from either the type of interpersonal behaviours performed by patients and providers (agentic and communal) or the degree of complementarity of such behaviours.
Subjects and methods

Overview
This study was part of a broader study whose objective was to assess the psychological and organizational determinants of food intake of institutionalized elderly patients. The study was conducted in the naturalistic setting of a dining room of a geriatric rehabilitation unit in Eastern Canada, where participants consumed standardized portions of meals that they had previously selected. A team of care providers comprising mostly nurses and orderlies was present during the meal to perform meal service and provide meal assistance (average patient-to-provider ratio: 8.9, 95% CI: 8.7-9.2). Trained observers assessed exchanges between participants and providers and participants' intake through direct observation in a field setting that allowed for valid, reliable yet unobtrusive observations. Observers were seated at a distance of approximately two meters from participants. This observation point was selected to minimize the obtrusiveness of our presence while still being within hearing range of the participant. Participants were under observation three meals a day (breakfast, midday and evening meals), every other day (week-ends and holidays included) until their discharge or for a maximum of 6 weeks, for a final sample size of 1477 meals (average number of meals per participant: 46.2, 95% CI: 40.9, 51.4).
Participants
We selected participants among patients admitted to a rehabilitation unit of a geriatric facility, where participants stayed on average four weeks. We did not consider individuals with clinical cognitive impairments or depression as assessed, respectively, through the Mini-Mental Status Examination (MMSE, scores below 23 excluded, Folstein et al., 1975) and the Geriatric Depression Scale-15 (GDS-15, scores above 9 excluded; Yesavage et al., 1983) to ensure the validity of self-reports of perceptual, evaluative and subclinical emotional measures that were part of the broader study. We identified 167 eligible patients among the 355 patients admitted to the unit over the 18-month study period. A maximum of two participants were observed on a given meal to ensure thorough observations by research assistants. Participants were observed every other day. This implied that only four participants could be under observation for a given period of time. This constraint had for consequence to decrease the number of potential participants to 83 patients, 37 of whom accepted our invitation to participate in the study, for a participation rate of 45%, which is comparable to participation rates obtained in other within-subject studies of interpersonal behaviour (e.g. Moskowitz et al., 2001) . Among the most frequent reasons given by patients for declining participation were unwillingness to eat meals in the dining room, concurrent enrolment in other research projects, extended length of the study and reluctance towards the collection of three blood samples as part of the broader study. Among the patients who accepted, 32 completed the study. The characteristics of the participants are reported in Table 1 . Eligible individuals who declined to participate were within the same age range and did not differ from those who participated in terms of gender and diagnosis (t-test P-values 40.75). The protocol was approved by the hospital's research ethics committee. Participants were explained the general purpose and procedures of the broader study. They provided an informed consent and received a 50$ CDN as compensation for their participation.
Measurement
Interpersonal behaviour. The assessment of participants' and providers' interpersonal behaviour was based on the Interpersonal Circumplex Model, a well-established theoretical approach that maps interpersonal behaviours into two basic dimensions namely agency, with dominance and submissiveness interpersonal domains at its poles, and communion, with agreeableness and quarrelsomeness interpersonal domains at its extremes (Wiggins, 1991; Wagner et al., 1995) . Twelve research assistants were trained to perform observations of participants' behaviour toward providers and providers' behaviour toward participants. We recorded observations of verbal and non-verbal interpersonal behaviours using an adaptation of the Social Behavior Inventory developed and validated by Moskowitz (1994) , which sampled 16 interpersonal behaviours equally divided among the four interpersonal domains (agreeableness, quarrelsomeness, dominance and submissiveness). Interpersonal behaviours were uniquely associated to one interpersonal domain. Dominance was sampled through such items as 'Expressed an opinion' and 'Made a suggestion.' Submissive behaviour corresponded to such items as 'Did not state own views,' and 'Gave in.' Examples of agreeable behaviours included items as 'Expressed affection with words or gestures' and 'Expressed reassurance.' Finally, quarrelsome behaviours were represented by items such as 'Confronted the other about something she/he did not like,' and 'Made a sarcastic comment.' Three equivalent versions of the recording forms were rotated in a counterbalanced order over the three meals observed within a day. Two research assistants were present during meals to perform the various observations that were part of the broader study. Interpersonal observations were made by one of the two research assistants during a sequence of 2-min observation intervals, during which he/she was observing behaviours performed by a given participant toward any provider or by any provider toward this same participant. This observation period was followed by a second 2-min interval during which the research assistant went over all behavioural items on the list and checked those that had just been observed. For each meal, up to two participants could be observed successively using the above series of 2-min observation and recording intervals. The same schedule was followed whether one or two participants were under observation during a given meal. For each participant, we observed between three and five (average 4.4) 2-min time intervals within each meal, that lasted on average 32 min.
The coders received a 30-h training that entailed detailed discussion of all behavioural items and subsequent coding of videos of interpersonal exchanges featuring different sequences of patient-provider exchanges until a criterion of 85-95% inter-coder reliability in the use of the behavioural coding lists was reached. Inter-coder reliability was measured as the percentage of agreement by taking the ratio of the number of concordant individual items (i.e. both coded as observed or non-observed) over the total number of items Disability owing to lack of activity (Braddom, 2001) .
Nutritional implications of patient-provider interactions in hospital settings L Dubé et al observed for a given meal (16 items -number of observation periods for that meal). We also tested inter-coder reliability on 36 occasions over the course of the study, during which observations were performed simultaneously by two coders. Consistent with past research (Moskowitz, 1990; Moskowitz, 1994) , reliability was maintained above 85. Following a validated methodology (Moskowitz and Côté, 1995 ), we computed meal-level behavioural scores separately for participants and providers for each of the four interpersonal domains by (1) aggregating providers' behaviours across different providers because participants interacted with multiple providers on a given meal, (2) compiling the number of times each behavioural item was checked for a given meal and (3) Table 2 ) revealed that dominance was, for both participants and providers, the most frequently expressed behaviour, followed by agreeableness, submissiveness, and quarrelsomeness. From the four interpersonal domain scores, we computed different meal-level interpersonal scores. First, we computed a total interaction score reflecting the total amount of patient-provider exchanges observed on a given meal by adding participants' and providers' interpersonal behaviours across domains. Second, we obtained separate interpersonal dimension-specific scores for providers and participants. Specifically, we computed interpersonal agency scores for providers and participants by subtracting their respective number of submissive behaviours observed on a given meal from the number of dominant ones. Similarly, we computed participants' and providers' communion scores by subtracting the number of quarrelsome behaviours observed on a given meal from the number of agreeable ones. Finally, we obtained indices of complementarity for both agentic and communal dimensions. Research on interpersonal behaviours has established that complementarity can be defined as reciprocity on the agentic dimension, that is, dominance invites submissiveness but constrains dominance, and submissiveness invites dominance but constrains submissiveness (Kiesler, 1983) . In opposition, complementarity on the communal dimension is reflected by similarity, that is, agreeableness invites agreeableness but constrains quarrelsomeness, and quarrelsomeness invites quarrelsomeness but constrains agreeableness (Kiesler, 1983) . We therefore derived an agentic complementarity index from the absolute value of the difference between participants' and providers' meal-level agency scores, whereas we indexed communal complementarity by summing participants' and providers' meal-level communion scores.
Food intake. Immediately after participants left the dining room, we assessed the amount of food they consumed during the meal from the visual estimation of the proportion of the serving that remained as plate leftover for each meal component, using the Comstock scale (Comstock et al., 1981) , which has been extensively validated against other techniques (Dubois, 1990; Berrut et al., 2002; Williamson et al., 2003) . The methodology has been the object of rigorous validation both before and throughout the duration of the study. Inter-rater reliability across all coders was indeed assessed on two occasions, before and half-way through the study. Reliability, as measured through the intraclass correlation, was in both cases above 0.97, which is more than acceptable. In addition, the reliability of the intake measurements was assessed on 17 occasions over the course of the data collection, during which left-over assessment was performed independently by two research assistants. The reliability of the 17 tests was also assessed through the intra-class correlation and was on average above 0.99 (minimum 0.84). Finally, we should specify that food services were assembling exact duplicates of participants' trays that were delivered to research assistants, who could use it as reference point in their left-over estimation.
From the proportion of the serving that remained as plate leftover, we calculated the amount eaten for each meal component on the basis of standardized portions and recipes in use in the foodservice operations. To reduce measurement error, the research team in collaboration with the institution performed a rigorous and systematic monitoring of portion sizes and yield from standardized recipes during the study period (cf. Paquet et al., 2003 for details) . We obtained the energy (kCal) and protein (g) consumption for each meal using the NutriWatch Nutrient Analysis program (v.6.1.5F Delphi, E. Warwick, Cornwall, PEI, 1997). In order to highlight the potential clinical significance of our analyses, we developed intake scores that reflect the deviation between energy and protein intake on a given meal and the participants' nutritional requirements with respect to both energy and protein consumption. As nutritional requirements are defined at the day level and that our Control variables. We used the level of hunger before the meal to control for physiological influences on food intake. We therefore recorded participants' pre-meal hunger for each meal. Participants indicated their perceived intensity of hunger on a visual analogue scale with a sliding rule, with the response continuum being specified by a 153-mm line anchored by 'not at all' (0 mm) and 'very much' (153 mm).
In follow-up analyses, we also controlled for participants' physical state, that was also self-reported by participants before the meal. Specifically, participants were asked to indicate the degree to which they believed their physical state was generally good on a scale identical to the hunger scale.
Statistical analyses
All analyses were performed at the meal level. We tested research propositions with a random coefficient procedure using the SAS MIXED procedure (version 9.1; SAS Institute). This regression-based approach takes into account clustering of observations within participants by allowing regression slopes and/or intercepts to vary across participants (Singer, 1998) . In the present case, the procedure allows focusing on within-subject meal-level variability within participants while controlling for between-subject variability in parameter estimates. Measures of deviation from protein and energy requirements were considered as dependent variables in separate analyses, whereas interpersonal scores were treated as predictors along with relevant covariates. Intercepts were specified as random in order to allow intake measures' means to vary across participants. No significant variation in slopes emerged and slopes were therefore treated as fixed among participants. In all analyses, we treated participant's pre-meal hunger as covariate along with interpersonal scores. Given the moderate and significant correlation between participants' and providers' communal behaviours (Table 3) , we performed analyses for participants and providers separately.
Results
We first examined the effect of the total number of interpersonal behaviours exchanged between participants and providers on participants' intake measures. To do so, the total behavioural frequency score was entered as predictor of deviation from protein and energy requirements along with hunger as covariate. As shown in Table 4 , results revealed that meals during which interpersonal behaviours were more frequent were also characterized by more positive deviations from participants' required protein and energy intake. No relationship was found with deviations from required energy intake.
We then performed analyses to test the specific effects of agency and communion in patient-provider interaction on patients' protein and energy intake. Agentic and communal behaviour scores were considered simultaneously along with hunger self-reports as predictors of intake measures. Results are reported in Table 4 . Results from analyses assessing the impact of participants' behaviours showed that patients' more frequent performance of agentic behaviours toward providers contributed positively to deviations in protein and energy intake, whereas their communal behaviour was not significantly related to either measures of intake. Analyses performed with providers' behaviours revealed that the impact of their communal and agentic behaviours did not reach the 0.05 significance level for both measures of nutrient intakes.
Finally, we assessed the effect of communal and agentic complementarity on participants' intake measures. Both types of complementarity and hunger variables were considered together as predictors of deviation from protein and energy requirements. Results reported in Table 4 showed that higher protein intake was found for meals with greater complementarity between participants' and providers' behaviours on the communality dimension, that is, when providers' and patients' communal behaviours were mutually reciprocated. No complementarity effects emerged Nutritional implications of patient-provider interactions in hospital settings L Dubé et al on the agency dimension, as well as for deviation from energy requirements. The frequency of interactions is intrinsically tied to the duration of the meal. As longer meals are also more likely to be tied to larger intake, the above results could be explained by the relationship existing between meal duration and the degree of interactions taking place during the meal. In order to disentangle the role of interpersonal behaviour and meal duration in determining patients' level of protein and energy intake, we assessed the potential influence of meal duration on the relationships that emerged from our previous analyses between interpersonal and nutrient intake variables. Meal duration was defined as the time interval between the first and the last bite. We therefore assessed the statistical relationship between the interpersonal variables and intake while controlling for meal duration. To do so, we considered meal duration as an additional covariate in our previous analyses. Upon consideration of meal duration, the relationship between protein intake and total number of interactions, as well as the relationship between energy intake and participants' agency scores were no longer significant (P-values ¼ 0.086 and 0.064, respectively). However, associations found between protein intake and participants' agency scores and the complementarity of communal behaviours remained significant (P-values ¼ 0.035 and 0.034, respectively). In all cases, the impact of meal duration was highly significant for both intake measures (protein intake: estimate ¼ 0.0037, P-value o0.0001; energy: estimate ¼ 0.114, P-value o0.0001).
Similarly, it could be argued that our results are driven by a common influence of participants' physical state at the time of the meal on both interaction and intake levels. In order to rule out this possibility, we also considered the effect of participants' physical state as self-reported immediately before the meal by including the variable as additional covariate to our original analyses. All relationships found significant in our original set of analyses remained significant upon the consideration of the physical state self-report (P-values o0.02). Moreover, participants' physical state did not emerge as a significant predictor of either intake measures in all analyses (P-values 40.40).
Discussion
The results of the present study underscore the contribution of human interactions between patients and providers to the food intake of elderly individuals during hospitalization. Higher number of interpersonal behaviours of any type exchanged between patients and providers on a given meal was linked to more positive deviations from protein requirements on that same meal. Similar effects on deviation from energy requirements, although being directionally consistent, did not reach statistical significance. Discrepancies between protein and energy intake results could be due to the particular sensitivity of protein levels to mechanisms regulating short-term human eating behaviour, which translates into a greater variability across meals (French, 1999) . These results may also be tied to current practices in routine mealtime care where support for food intake (with its associated interpersonal exchanges) is typically offered to patients in the early phase of the meal, during which Table 4 Results of random coefficient regression analyses predicting deviation from required protein (g) and energy (kcal) intake from meal-level interpersonal variables (n ¼ 1420)
Analysis
Deviation from required protein intake (g) Deviation from required energy intake (kcal) protein-rich food is more likely to be concentrated (by opposition to energy-dense desserts consumed later in the meal). This would underscore the need to maintain assistance and/or interpersonal exchanges with patients throughout the meal. This possibility would, however, have to be empirically examined in future research. Results also revealed that patients' expression of more dominant (vs submissive) behaviours toward providers was positively related to both protein and energy intake measures. The beneficial impact of patients' agency echoes existing evidence for the adaptive role of one's autonomy on performance, well-being, medical compliance and learning (for a review see Ryan and Deci, 2000) , as well as the current interest for more patient-centred and autonomy-supportive care (Woodward, 1998) . Evidence also exists that one's autonomy can be fostered through social environments that are promoting choice, volition and freedom (Ryan and Deci, 2000) . Even within the context of everyday meals, opportunities for the provider to induce more autonomy or agency in patients could be woven into design and delivery of routine care and the clinical implication of such interventions should be examined in future research.
The findings of the present research also revealed that patients' and providers' mutual reciprocation of their communal behaviours (e.g., agreeable behaviours responded to by agreeable behaviours) were predictive of more positive deviations from protein requirements. This could be achieved by reinforcing and making explicit to providers the power of reciprocating patients' agreeable behaviours and training them to communicate agreeableness and warmth through a host of verbal and nonverbal behaviours identified to convey agreeableness and warmth, including proxemic (e.g. direct body orientation and forward leans) and kinesic behaviours (e.g. tactile behaviours, mutual eye contact, smiling), as well as voice expressions (for a review see Andersen and Guerrero, 1998 ). However, we should note that the success of such impression management strategy relies on the authenticity of the behaviour, as suggested by evidence that the displayed authenticity of a provider's smile significantly impacts the perceived agreeableness of the provider (Grandey et al., 2005) .
Finally, the results of analyses in which we statistically controlled for the impact of meal duration on intake indicated that the effects of the total number of interactions and participants' agentic behaviours indeed disappeared upon consideration of meal duration. This potential role of meal duration in social influences on food intake is consistent with results of previous investigations performed among free-living individuals (de Castro, 1990; Feunekes et al., 1995) or in laboratory settings (Pliner et al., 2006) . However, relationships between deviations from protein requirements and both the number of agentic behaviours performed by participants and the complementarity of communal behaviours were still present even after accounting for meal duration effects, which suggests that the impact of the nature of the interactions may go beyond mere meal extension effects of interactions. Finally, our results also suggested that the effects were not tied to the physical state of individuals during the meal.
The results of the present study have to be interpreted within the constraints of the methodology. First, results should be replicated in an experimental setting in order to rule out any unforeseen confounding factor that might partly have driven the relationship between specific interpersonal behaviours and food intake. Second, we need to acknowledge the relatively low rate of participation (45%). Although we did not observe differences between patients who declined and participants in terms of age range, gender and diagnosis, we cannot rule out the possibility that participants' health conditions and interpersonal behaviours differed from those who declined. Future research should therefore examine the generalizability of the results to other institutionalized elderly populations, such as patients with clinical depression and cognitive deficits, who were screened out from the present study to ensure that participants could provide valid self-reports. Moreover, because observations had to be performed in a fixed setting where unobtrusive observations could be performed, our sample was biased toward patients who agreed to consume their meals in the dining room. Future studies should explore if results could be replicated in other dining settings in order to include patients who might prefer more private dining environments.
The present study could be built upon in a number of ways. First, although our decision to focus on interactions with providers was motivated by our interest in the impact of the human component of routine care at mealtime, it could be argued that our analyses, by neglecting to consider interactions with fellow patients or family/friends, fail to comprehensively account for the social environment of our participants. Future investigations could therefore explore the influence of other types of interpersonal influences. Second, the generalizability of the effect could be tested with other populations that are also at risk for protein-energy malnutrition. Elderly individuals could indeed be particularly susceptible to social facilitation effects, as suggested by research showing that they differ from their younger counterparts in terms of their social interaction preferences (Cartensen et al., 1999) . In addition, results could be replicated in the context of nutritional care provided outside the meal, which may involve exchanges with professionals like clinical dieticians or physicians (Hochschild, 2003) who may also have different power discrimination than the one observed in the present study. Furthermore, social influences could also be examined in the context of home support provided by caregivers to individuals at risk for proteinenergy malnutrition. Finally, future research could assess whether the social interaction effect changes over the length of the stay, as the relationships among patients and providers and potentially the nature of their interactions evolve.
Despite the aforementioned limitations and future considerations, the present study provides initial insights into day-to-day patient-provider interpersonal exchanges and their impact on food intake in a population at high risk for malnutrition, which would hopefully stimulate further research and practice with respect to less tangible aspects of nutritional care delivery to elderly in institutions.
